Introduction
In 2003, the International Society for the Study of Vulvovaginal Disease (ISSVD) revised its definition of the frequently used and well-accepted term ''vulvodynia.'' The new classification acknowledges that vulvar pain can be attributed to diagnosable disorders such as infections, dermatologic disorders, neoplastic processes, and neurologic disorders. The other category is vulvodynia, pain not related to a specific, identifiable disorder. Vulvodynia is often described as a vulvar discomfort with sensations of burning, irritation, or rawness. In addition, the ISSVD further expanded its classification of vulvodynia into generalized and localized pain. These categories are further subdivided to provoked pain or unprovoked pain.
Additionally, there is a category for pain that is both provoked and unprovoked (mixed). Vestibulodynia (previously termed vestibulitis) is a pain localized to the vestibule. The suffix ''-itis'' has been excluded from the recent ISSVD terminology because studies found a lack of association between excised tissue and inflammation. Other terminologies have classified vestibulodynia as primary or secondary; in the primary subset, the pain has been present since the first tampon use or intercourse, and with secondary vestibular pain, women have had painless tampon insertion or intercourse, then the vestibular pain develops at a later time.
report from a general gynecologic practice population. 2 A study from 1998 reported 1.3% in a female genitourinary medicine clinic population had vulvodynia. 3 A more recent study by Danielsson and coworkers evaluated 3017 women aged 20 to 60 years participating in a screening program for cervical cancer who answered a questionnaire about possible painful coitus. The prevalence was 9.3% for the whole group (13% for women aged 20-29 and 6.5% for women aged 50-60). 4 Women with pain localized to the vestibule (vestibulodynia) have been characterized as white, young (mean age, 32 years), and nulliparous. 5 However, a recent study, performed in 2003, estimated the prevalence of chronic unexplained vulvar pain in an ethnically diverse population-based sample of women. 6 Approximately 16% of respondents (4915 women) reported chronic burning, knife-like pain, or pain on vulvar contact that lasted for at least 3 months or longer. Chronic vulvar pain on contact decreased with increasing age, but the cumulative incidence of chronic burning and knife-like pain was similar across all ages. Contrary to earlier assessments, white and black women reported a similar lifetime prevalence. However, Hispanic women were 80% more likely to experience chronic vulvar pain than were white and black women. They concluded that as many as 14 million women in the United States may experience chronic vulvar pain during their lifetime. If only a small percentage of these women have true vulvodynia, the number of women with the problem is enormous. At least 30% will suffer without seeking medical care. 7 Respondents in this ongoing study are being seen for a complete medical history and physical examination to confirm that the pain reported is vulvodynia.
Additionally, similar findings have been reported on a web-based survey. 8 Between May 24, 2002 , and June 6, 2002, 730 nonblack women and 364 black women responded to an invitation to participate in a survey; 94.5% completed the survey. A history of pain at the vulvar vestibule was reported by 288 women (27.9%), with 80 (7.8% of the initial 1032) reporting pain within the past 6 months, 31 (3.0%) reporting pain that lasted 3 or more months, and 18 (1.7%) reporting vestibular pain lasting 3 or more months that occurred within the past 6 months.
The Etiology of Vulvodynia
Exactly what causes vulvodynia is unknown, but it most likely occurs from a variety of sources. Proposed etiologies include abnormalities of embryologic development, increased urinary oxalate excretion, genetic and/or immune factors, hormonal factors (association with oral contraception use or menopause), infection (human papillomavirus [HPV] and candida), inflammation, and neuropathies. There may be several different diseases with similar symptoms that are related to vulvodynia. 9 In the past decade, many of the early theories about vulvodynia have not been substantiated. The majority of recent studies do not support an association with HPV, particularly in pain that is localized to the vestibule. [10] [11] [12] [13] The role of candidiasis in this condition is uncertain. Similarly, the role that inflammation plays in the development of localized vulvar dysesthesia is unclear. Histopathologic specimens from patients with vestibulodynia have been compared with control subjects and similar findings have been found in each population. Many control subjects have nonspecific inflammation.
14 Several papers that mention inflammation and inflammatory cytokines show inconsistent results. Bohm-Starke and colleagues found a low expression of the inflammatory markers cyclooxygenase 2 and inducible nitric oxide synthase in the vestibular mucosa of women with localized vestibular pain as well as in healthy control subjects. 15 A few clinicians believe that vulvodynia occurs directly as a result of psychologic or sexual dysfunction. This viewpoint, however, is rejected both by most patients and by the majority of those working in the field.
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On the other hand, almost all agree that the presence of chronic pain such as occurs in vulvodynia can secondarily affect a patient's psychologic well-being. A consensus has been emerging among thought leaders (most recently at an National Institutes of Health [NIH]-sponsored conference on vulvodynia in April 2003) that generalized, nonprovoked vulvodynia is described most accurately when it is thought of as a complex regional pain syndrome (CRPS), similar to other CRPS such as fibromyalgia and interstitial cystitis. 9 Like women with other CRPS, women with vulvodynia exhibit enhanced systemic pain perception, a process known as central nervous system sensitization. 16 Second, women with vulvodynia are more likely to have other CRPS such as interstitial cystitis. 17 This may be explained by another phenomenon common to CRPS known as ''wind-up'' in which there is a progressively increasing activity in dorsal horn cells of the spinal cord after repetitive activation of primary afferent C-fibers. 18 Another study found a significant decrease in estrogen receptor expression in the vestibular mucosa of women with vestibulodynia. 19 
Treating Vulvodynia
Numerous treatments have been used for the various forms of vulvodynia, including vulvar care measures; topical, oral, and injectable medications; biofeedback and physical therapy; a low oxalate diet with calcium citrate supplementation; and surgical treatments. Other kinds of treatment include acupuncture, hypnotherapy, topical nitroglycerin, and botulinum toxin, but they are not discussed here. It is important to recognize that rapid resolution of vulvodynia is unusual even with appropriate therapy. Whereas a 100% improvement rate is desired in all patients, most women with vulvodynia do not reach that level. They report markedly less pain at follow up, although many are not cured. It is interesting to note that in a study by Peckham and colleagues. Approximately one half of patients with vestibular pain experienced spontaneous improvement, and in approximately half of these patients, this occurred within 6 months. 20 We include a vulvodynia algorithm to guide practitioners in diagnosing and treating this common disorder (Fig. 1) .
VULVAR CARE MEASURES
Common suggestions for minimizing irritation include the use of 100% cotton underwear during the day and not wearing underwear at night while sleeping. We counsel patients to avoid vulvar irritants and douching, and to use mild soap for bathing without applying soaps to the vulva. We recommend against using facecloths for washing; the interlabial sulci and vestibule can be cleaned easily with water and gentle touch. If menstrual patients. The sexual partner may experience numbness as well. When a topical anesthetic is used, the sexual partner should avoid oral contact.
The long-term use of overnight topical lidocaine has been suggested as a specific therapy for vulvodynia, with a theory that the regular application of lidocaine to interrupt the painful impulses may minimize feedback amplification of pain and allow for healing. The use of overnight lidocaine has been studied in an open label trial by Zolnoun and colleagues. 21 Patients were instructed to apply a copious amount of 5% lidocaine ointment to the affected area at bedtime and were asked to place a cotton ball generously coated with the 5% lidocaine ointment in the vestibule to assure continuing overnight application. They were instructed to use the treatment nightly for 8 or more hours every night. Of 61 women with vestibulodynia, 76% were able to have intercourse after therapy as compared with 36% at baseline (mean, 7 weeks) with significantly less pain during sexual activity. Because lidocaine toxicity is a possibility, we carefully advise patients with regard to the correct dosage and frequency of the topical lidocaine use. 22 Benzocaine, which is the anesthetic in Vagicaine (Clay-Park Laboratories, Inc., Bronx, NY) and Vagisil (Combe Inc., White Plains, NY), is a sensitizer and can cause an allergic contact dermatitis, which is why we do not recommend their use in patients with vulvodynia. Similarly, diphenhydramine, Benadryl (Warner Wellcome, Morris Plains, NJ), is in many topical anesthetic and antiitch preparations, and because it is another common sensitizer, we do not recommend it. Some patients benefit symptomatically from the application of plain petrolatum, Vaseline (Cheesborough-Ponds, Greenwich, CT), perhaps because it minimizes friction of skin folds.
Estrogen has been used both topically and in an intravaginal ring with variable results. Other topical medications that patients have used include capsaicin, atropine, nitroglycerine, and Traumeel (Heel Inc., Albuquerque, NM).
Some patients with specific point tenderness have responded to topical doxepin. For some patients with localized pain, a combination of topical amitriptyline 2% and baclofen 2% in a water-washable base has been useful. 
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Topical therapies that patients describe as not having significant benefit for vulvodynia are important to note to avoid possible local side effects and ultimate aggravation of symptoms. Although topical corticosteroids logically should improve the pain of vestibulodynia, they generally do not improve this condition. The use of chronic topical corticosteroids on the vulva occasionally produces steroid dermatitis, characterized by erythema and burning. Likewise, some clinicians have used topical testosterone for vulvodynia, thinking that a subclinical vulvar dermatosis is a possible causative factor. However, this medication is irritating to many and useful for very few. Topical antifungal medications are used empirically by many clinicians for presumed superimposed yeast because early theories as to the cause of vulvodynia included possible hypersensitivity to candida species. Topical antifungal therapy generally does not improve vulvodynia beyond the soothing properties of some vehicles, and superimposed irritant discomfort is more likely for women using it.
Oral Treatments for Vulvodynia
ANTIDEPRESSANTS
Antidepressants have been used for the treatment of many chronic pain conditions. A common treatment of vulvodynia is the use of an oral tricyclic antidepressant such as amitriptyline, Elavil (AstraZeneca Pharmaceuticals LP, Wilmington, DE), nortriptyline, Pamelor (Novartis Pharmaceutical Corp., Easthanover, NJ), and desipramine, Norpramin (Hoechst Marion Roussel for Aventis Pharmaceuticals, Bridgewater, NJ); all 3 have been used to treat many pain conditions thought to have a neuropathic etiology ( Table 2) . Whereas tricyclic antidepressants have traditionally been used for generalized vulvodynia, they are also useful in the treatment of localized pain. In a report of 33 women being treated at a vulvodynia clinic, 15 had a complete response to tricyclic antidepressants for the treatment of vulvodynia (both generalized and localized). 23 However, this was not a randomized study and other interventions may have contributed to the success in treatment such as support and counseling. The mechanism of action is believed to be associated with blocking reuptake of norepinephrine and serotonin transmitters, although the mechanism may actually be from the anticholinergic effects. These drugs affect sodium channels and the N-methyl-D-aspartate (NMDA) receptor. If a healthcare provider and patient choose this treatment of vulvodynia, it may be important to emphasize its effect on pain rather than its effect on depression to enhance patient compliance.
TRICYCLIC ANTIDEPRESSANT DOSAGE FOR VULVODYNIA
The dosages of tricyclic antidepressants used for vulvodynia are significantly less than those used for depression. Amitriptyline is often used as a first-line agent, although many healthcare providers prefer nortriptyline and desipramine, because they tend to have fewer side effects than amitriptyline (which include dry mouth, drowsiness, and constipation) ( Table 2 ). All are dosed in a similar fashion. We recommend starting patients at a low dose and increasing the dosage slowly until a nightly dose is reached that relieves symptoms. Patients should take this medication approximately 2 hours before bedtime. It is started at 5 to 25 mg nightly (use 5-10 mg for elderly patients) and increased by 10 to 25 mg weekly, not to exceed 150 mg per night. Tricyclic medications are available as syrups so that very small doses can be used to start patients who are sensitive to these medications.
Should patients elect to stop taking these drugs, they should be weaned off them gradually and warned against stopping them too suddenly. This medication should not be used in patients with abnormal heart rates (tachycardia) or in patients taking monoamine oxidase (MAO) inhibitors.
Patients on tricyclic antidepressants should not be pregnant, intend to become pregnant, or breast feed while using these drugs; Inc., New York, NY) Anticonvulsants Gabapentin (Neurontin) (Pfizer Inc.) Gabapentin comes in 100-, 300-, 400-, 600-, and 800-mg tablet sizes; generally it is started at 300 mg by mouth daily for 3 days, then 300 mg by mouth twice daily for 3 days, then 300 mg by mouth 3 times a day; it can gradually be increased to 3600 mg total daily; ideally, gabapentin is given in a 3-times-a-day dosage, but if the patient is unable to comply with that, it can be given in a twice-daily dosage; however, if using higher doses, a 3-times-aday regimen should be followed; do not exceed more than 1200 mg in a dose For the elderly population, do not exceed 2700 mg per day Preclinical studies have shown that venlafaxine and its active metabolite, O-desmethyl-venlafaxine (ODV), are potent inhibitors of neuronal serotonin and norepinephrine reuptake and weak inhibitors of dopamine reuptake. Venlafaxine and ODV have no significant affinity for muscarinic cholinergic, H 1 -histaminergic, or (alpha) 1 -adrenergic receptors in vitro. Pharmacologic activity at these receptors is hypothesized to be associated with the various anticholinergic, sedative, and cardiovascular effects seen with other psychotropic drugs. It is started at 37.5 mg daily and increased to 75 mg daily, if needed. With all of the antidepressants discussed, adequate time for a treatment trial must be given before abandoning them, as long as the side effects are tolerable. Often, full pain relief response is not seen until 4 or more weeks of antidepressant use.
Cymbalta (Eli Lilly, Inc., Indianapolis, IN) is a newer medication that is early in its use for pain control. It is U.S. Food and Drug Agency (FDA)-approved for diabetic peripheral neuropathic pain as well as major depression. For pain control, it is started at 30 mg by mouth daily and gradually increased to 60 mg per day in a single dose. For depression, it is started at 30 mg daily by mouth and gradually increased to 30 mg twice a day if needed. Reported side effects include nausea, dizziness, somnolence, and fatigue. When discontinuing this medication, gradual reduction in dosage is recommended.
ANTICONVULSANTS
Gabapentin (Neurontin) and carbamazepine (Tegretol) have been used to treat chronic pain conditions, including vulvodynia (Table 2) . Gabapentin comes in 100-mg, 300-mg, 400-mg, 600-mg, and 800-mg tablet sizes. Generally, it is started at 300 mg orally per day 3 3 days, then 300 mg orally twice a day 3 3 days, and then 300 mg orally 3 times per day. It can gradually be increased to 3600 mg orally total daily. Ideally, gabapentin is given in a 3-timesa-day dose, but if the patient is unable to comply with that, it can be given in a twice-a-day dose. No more than 1200 mg of gabapentin should be given in a single dose. Gabapentin tends to have fewer side effects than the tricyclic antidepressants. The adverse effects of gabapentin include somnolence and dizziness and, less commonly, gastrointestinal symptoms and mild peripheral edema. Monitoring and dosage adjustment are required for these side effects, but usually the drug does not need to be discontinued. Gabapentin can cause or increase gait and balance problems in older patients, and may have an effect on cognitive impairment. For patients with renal insufficiency, we recommend a careful dose adjustment. It may take 3 to 8 weeks for gabapentin to become effective for pain control; like with antidepressants, it takes time to work and for patients to develop a tolerance to side effects from the drug. Topiramate, Topamax (Ortho Pharmaceutical Corporation, Raritan, NJ) and oxcarbazepine, Trileptal (Novartis Pharmaceutical Corp., Easthanover, NJ), also anticonvulsants, may also be used for treating vulvodynia instead of carbamazepine.
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Biofeedback and physical therapy are currently used in the treatment of vulvodynia, both for the patient with localized pain as well as the patient with generalized pain. Biofeedback can help patients devise strategies for confronting and reducing pain, especially if vaginismus is also present. This is a common finding in patients with vestibulodynia. Patients with vestibular pain in general have increased resting tone and decreased contraction tone of the pelvic floor muscles. With the aid of an electronic measurement and amplification system or biofeedback machine, an individual can view a display of numbers on a meter, or colored lights to assess nerve and muscle tension. In this way, it is possible to develop voluntary control over those biologic systems involved in pain, discomfort, and disease. The time required for physical therapy and biofeedback as well as the frequencies of visits will vary with each person. Success rates in the 60% to 80% range have been reported. In our experience, physical therapists with experience in vulvodynia have often been helpful to our patients. Through a thorough evaluation and assessment of muscle tone, posture, mobility, and muscle strength, specific exercises can be prescribed, often with good results. A thorough musculoskeletal evaluation will determine whether some of the pain of vulvodynia is a result of pain in other areas of the body such as the back and hips. When assessing women with vulvodynia from a physical perspective, practitioners many times find abnormally high muscle tone or spasm, poor contraction/relaxation cycles, and instability within the muscular structure of the pelvic floor. Hartmann and Nelson retrospectively studied a group of women with chronic vulvar pain (15 with vulvodynia) who had undergone physical therapy care. 24 Of those treated by a physical therapist, 71% showed a greater than 50% improvement in overall symptom reduction, whereas 62% reported an improvement in sexual functioning and 50% reported an increase in quality-of-life issues. Bergeron and colleagues retrospective study also questioned women (n = 35) who had undergone physical therapy care and found that 71% of those treated experienced complete, great, or moderate improvement as a result of the care received. 25 They also showed an increase in intercourse frequency as well as a decrease in report of pain with intercourse and with gynecologic examination. In this study, physical therapy treatment included internal (vaginal and rectal) and external soft tissue mobilization and myofascial release, trigger-point pressure, visceral, urogenital and joint manipulation, electrical stimulation, therapeutic exercises, active pelvic floor retraining, biofeedback, bladder and bowel retraining, instruction in dietary revisions, therapeutic ultrasound, and home vaginal dilation. 25 The randomized outcomes study comparing cognitivebehavioral sex therapy/pain management, surface electromyography (sEMG) biofeedback, and vestibulectomy found that those in the biofeedback treatment group reported great improvement (35%) or complete relief (35%) from painful intercourse. These patients were less satisfied with this treatment protocol as compared with other experimental groups, however, perhaps because it involved long-term self-directed treatment at home and tended to be somewhat repetitive. 25 
INTRALESIONAL INJECTIONS
Generally speaking, topical steroids do not help patients with vulvodynia, although occasionally, a trigger point injection may be beneficial. Trigger-point steroid and bupivacaine injections have been successful for some patients with localized vulvodynia. It is recommended that not over 40 mg triamcinolone acetonide be injected monthly. To administer this treatment, we suggest combining the steroid with bupivacaine (large-area use 0.25% bupivacaine; smallarea use 0.5% bupivacaine), drawing the triamcinolone acetonide into the syringe before the bupivacaine to prevent contamination of the triamcinolone. Inject the combined drugs into a specific area or use them as a pudendal block. Generally, patients do not tolerate more than 3 or 4 injections. Another regimen has been reported that uses submucosal methylprednisolone and lidocaine.
INTERFERON THERAPY
Interferon-alpha, a naturally occurring protein produced by leukocytes, improves the immune system, decreases inflammation, and inhibits mast cells. A study of 214 patients treated with a series of 12 intravestibular injections of 1.5 million units of interferonalpha showed an overall 42% success rate. Patients were more likely to have success if they had secondary vulvar vestibulitis for less than 2 years. Very few patients with primary vulvar vestibulitis were improved. 26 
LOW OXALATE DIET WITH CALCIUM CITRATE SUPPLEMENTATION
Oxalates are found in foods such as spinach, beets, wheat bran, peanuts, chocolate, and tea. Oxalate appears in the urine from eating these foods, but also by degradation of microbes in the intestines, intestinal permeability, endogenous (internal) synthesis within the body by the liver and other tissues, and the kidneys' handling of oxalate. Although controversial, the use of oral calcium citrate along with a low oxalate diet may help some women. Because oxalate is an irritating substance, vulvar burning may be associated with elevated levels of oxalates in the urine. 27, 28 Hyperoxaluria has been treated with calcium citrate, which has a chemical structure similar to oxalate and competes with it in the tissues. The significance of oxalates to vestibulodynia has been questioned. 29 
Surgical Treatment of Vulvodynia
VESTIBULECTOMY
The most important criterion for surgical success in treating vulvodynia is identifying the proper surgical candidate. Before vestibulectomy, it is important to evaluate the patient for vaginismus, which may occur in 50% to 60% of patients with vestibulodynia.
Vaginismus, if present, should be treated before surgery, because surgery is generally less successful in this subgroup of patients. Treatment of vaginismus includes using vaginal dilators and different types of physical therapy. Sexual counseling may aid a patient's recovery by reducing vaginismus and improving poor sexual arousal, which can develop after long-term dyspareunia.
SURGICAL EXCISION
Surgical excision is generally thought of as the last treatment option for patients with vestibulodynia, but this opinion varies among specialists. Excision of the vulvar vestibule has had a variety of success rates. 30, 31 It is our opinion that although vestibulectomy has a high success rate in some studies, this surgery should be reserved for women with longstanding and severe localized vestibular pain when all other managements have not brought adequate pain relief, because many women find adequate relief with other less invasive treatments.
Surgical Techniques
Various surgical techniques are used for the treatment of vestibulodynia unresponsive to all other therapies. 30 We categorize surgical correction of introital dyspareunia of vestibulodynia into the 3 groups: 1) local excision, 2) total vestibulectomy, and 3) perineoplasty. Vestibuloplasty, which involves denervation of the vestibule using incision, undercutting, and closure of the mucosa without excision of the painful tissue or increasing the caliber of the introitus, has been found ineffective, most likely because either removal of the painful tissue or the generation of increased introital dimensions is required for relief of dyspareunia caused by vestibulodynia. 32 
LOCAL EXCISION
This technique requires precise localization of small painful areas at the time of surgery, which are outlined with a marking pen before administering anesthesia to the area. The tissue is then excised and closed in an elliptical fashion. It may be necessary to undermine the margins of contiguous tissue for sufficient closure. 33 
TOTAL VESTIBULECTOMY
Vestibulectomy is most often performed under spinal or general anesthesia. The patient should undergo testing with a cotton swab before anesthesia while in the operating room to outline the areas of pain (Fig. 2) . Often pain may be in the majority of the vestibule. The incision may need to approach the periurethral area and extend from the opening of Skene's ducts to the perineum (Fig. 3) . 33 Excision of the periurethral area should occur with caution not to compromise the angle of the urethra (Fig. 4) . The incision is carried down laterally along Hart's line to the superior portion of the perineum. The incision should extend above the hymeneal ring. The intervening skin, mucous membrane, hymen, and adjacent tissue are removed. The minor vestibular glands are excised and Bartholin's ducts are traversed in the dissection (however, it is rare to see a cyst develop after vestibulectomy). The vagina is undermined, mobilized, and brought down to cover the defect (Fig. 5) . The defect should be closed in 2 layers using absorbable 3-0 and 4-0 sutures (Fig. 6) . 33 
PERINEOPLASTY
In the perineoplasty procedure, the vestibulectomy is performed and includes removal of tissue on the perineum, usually terminating just above the anal orifice. Again, the vaginal mucosa is undermined and advanced to cover the defect. 33 Complications in vestibulectomies include blood loss, wound infection or separation, granulation tissue, chronic fissuring, Bartholin's duct cyst formation, decrease in lubrication, and continued pain. 33 
SURGERY FOR PUDENDAL NERVE ENTRAPMENT
When the pudendal nerve is entrapped, and the patient has failed guided nerve blocks, tricyclic antidepressants, anticonvulsants, and physical therapy, surgical treatment is an option. Because there are a variety of surgical approaches used for nerve entrapment, we recommend finding a surgeon with particular expertise in this procedure when surgery is indicated.
Psychologic Effects of Vulvodynia
The psychologic impact of chronic pain is well documented. Feelings of hopelessness, depression, and anxiety are common. These feeling are compounded in sexual pain disorders such as provoked vestibulodynia. 30 Unfortunately, even when vulvar pain resolves, the psychologic and sexual dysfunction often persists. 30 Therefore, in addition to treating the biologic processes of vulvar pain, it is imperative to concurrently treat the associated psychosexual and relationship dysfunction. At our institutions, the authors have found that it is essential to have a multidisciplinary team involving physicians, nurses, sex therapists, psychologists, and couple therapists to adequately treat the biologic, psychologic, and social aspects of vulvar pain.
Summary
The treatment of vulvodynia is confounded by the fact that the cause is unknown in a majority of cases. Additionally, whereas we tend to separate generalized from localized vulvodynia, the characteristics of women with generalized vulvodynia are similar to those with localized pain. The 2 disorders may exhibit 2 presentations on a continuum of severity seen in generalized versus localized vulvodynia rather than 2 distinct entities. 
